Page. 21 



M)B*mmff (j p) <i2> & ffl $5 & ^ 



(A) 



(43)&PHB 



#^2000-49656 
(P2000 -49656A) 
¥»£12*P 2 18 B (2000. 2. 18) 



(51)IntCL 7 
H0 4B 1/59 
7/26 

HO 4 J 1/00 
H04L 5/16 
12/28 


■MB* 


H0 4B 1/59 
HO 4 J 1/00 
H0 4L 5/16 

H 0 4 B 7/26 R 
H04L 11/00 3 1 OB 

mm&st zmat mim<om\ ol (*us) 


(21)tfiB»# 


ftJB^n -72680 


(71)fflSA 596077259 


(22)tttfB0 


^11^3^170(1999.3. 17) 


Lucent Technologies 


(31) «5te»^3B#^ 

(32) *5fcB 
<33)«5fc8«i3BS 


09/1 18 647 
¥f£10*p 7 n 17 0(1998. 7. 17) 
*H (US) 


Inc. 

7*U#^feS 07974 Ha-S^r-^ 
^V-fciM ~?V>t> T-*—:*— 
600 -700 
(74)f$SA 100081053 


(54) B£9*Z>£**] 







(57) [S»] 

>f—Z 1 0 3^<Oii«i^W^^^^^-Y^^&*^ 

fl±1-*o ?^i0 5B, nut, «*>a^ 



1 

is 
■A 



w 



I 

is 













L 







g 

u 



JP0100017. DAT 



J 



Page. 22 



( 2 ) 

1 

[4*ffFII*0ttH] 

3f3e<o*#fcjEgcr, 4>ft< tttfrie^^y 10 
^y >*maimm&<omm&mQ&irzb&msLi:'t 

IMHIM»*iaS«LTSMtS*i,*r^^5 ^**HI* 30 
^jEb<Sft*^VNr b~?1bZ>Z.b&!$Wibi-Z>n& 

m 2 KWML&B&Mm^x^&o 

[f»*S 6 J IttE^* <ifcl o<D^ ^ p 
^^flW»K««#*a6«r * rift 

2 K&Wi<Dmi&j&m->xT&o 40 

8 1 mflBy >jf ASS«¥«li, IJIBfiO* < fc 

^CT^V^i.^B#^(CSfIlBT^7 P y 

9 5Slf~r > ft#??£ fc 2 fc:E«t<Z>ffi*S 

«Mi*Ki*»b-C5tfflrS*t*^^^y ^^WIWBIIMi* 
#4v^k-e*>5ri zmkh'T Ztt *S3 lclE*<o** 
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(P 2000-49656 A) 

2 

fcy^^y ^^«iMi*we»LTr ^y v^j* 
2] imETyp p y>'^faMi#B, 7^ 

* ft*** «»0>*W» & wi * s - b ft W» bTZ>m& 

y y >^ tenflUkfll^^ASrjM 9 «*-r. £ ft#m 
[IMt«l 4] IMM>fc< HloW^ll 

Rrtiftf-^^yrBSJftlfco-fe^ h^b?y/AfcWi 
W8Bf-y#-r y ra««±icr y ^y 

WJXtim*?** y rm-B-ZMf&lrZ^&b. 
taiB^* < b h 1 o<D>f p 

meswH*-:/** y r«*35»feitiET ^ ^y 
#*twni-«¥ak * * - ^ ft#«k-r6it 

la, Rcamfi^flShsiiftwy^y ^^**fi 

y >^*««»*SMir6»ic«fc«)r5r^y 
«#sr»«-r«¥a* * 6>ic*i-a - 1 ft^mt -raw 

m b i~z>m&m 1 ^mm<Dmmmm^^ t ^ q 

^&b, 

ft 7 ^ ^ ^ ft «5*!l IP ^a iHftS^fcSr 

[»«38 1 9 ] tmffij£<D4kfcu* mm?v>v 
z^b ft#® b -r <5» 1 8 p 

[ft^2 0] **©?^fe*««)t^ty7« 
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( 3 ) 

3 

•fir >*r#^>-r^i»^l 8(:Et^yrn^ 
T y 7 V y 9 fiJ««-£ «r-&i*£Wk* s^***?*** 

[ft*® 2 3] «rffi*^^r^y rm%<o^v yt^h 

[1**92 4] WIBft*^ 
SIRS ft* 1 oK±<OFf^*#Sra«i-^*#JBS3eiHl 

jaaewjetttrMBr ^y >^ 

ft S felcfrTS - t fc*H*fc 2 3 KB*©* 
[11*42 7] »#S^rftfflt^ft^> 30 

m^m^^mmry^v >9mm.mm^$>z>3im 

9 9 0 

mttmm&ittimT y?y >9mmm*tc&*>&¥ 
^s^mc^^x, rnxm*. 40 
m&y*>9 >9mwmmmtt®mLx?'9>v >9 

tiMWI* %®mirZ>x<ry7'k, 
UW<y9^^y9^m^XTy^V >9MMSSri: 

Wim-(y'rvp-9izm^Xs mmry^v>9mmm 

tt&m-rZKTy^kfrbtZ*) , 50 



#P 2000-49656 
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&?vi'})i'9wmwfc*»*xm&Ty7yi'9te 
mis&%&ttmfrbMfc£frzftgftz9J7(D%mm 

x>*ry?k. 

mmo&mzfezx. tm?9>y>9mm*msi*<D 
[it** 3 1] nm^y^^vrm^r<o±y bt>>b 
aapp* y9** j t?9 zm^xmrnrnm-v-?*^ y rm 

[3&W©t^ftlfcW] 
[0 0 0 1) 

[0 0 0 2] 

AliHM&WKBU (RF ID (Radio Frequency IDentific 
ation)) mmhy^-^ Wism?*-9k 

5o ) ^M-Calffi-^«j»ilf&*S:t?*>^o RFID& 
ffitis ±&<D£5tR*/XTJ*Offimc&\,*X%&'t&C 

k&x%z> 0 RFiD*sm ^fyfp^^n as 

9X*-Y?>9 (MBS (Modulated BackScatter) ) &^ 

-mcm^hivZo MBsm ^yfn^^^> a 

^ffi (CW(Continuous-Wave)) M^f-^ft^^^^I 
*T^o MBS«rfflV^rCW«-§-Sr*W-rSo 

KiR*©*tJB^ b R F *Sc«<DKi*ft:oJRffi^«»fi<Jlc^ 
>r^^*^«-fcJ^J:9, 9y*>b<D J f*-9&Cwmi& 

»«[*v^h*->r^ (fsk) 

^|H*5J:TmfflV^ h^r-^^^ (PSK) 
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( 4 ) 

5 

[0 0 0 31 

bffiE«8Hrt-*«lftn— *^*y h!7-^ (WL 
AN (wireless Local Area Network)) £r1h/tf ^~ 

[0004] «ox, ^<D£ti6&7^>r* <0fl*.tiHr 

[0 0 0 5] 

^(omm k^M'< &mm-r 

[0 0 0 6] 

V*5M*Wft*li&x~*ifif8 (WD C (Wireless Data C 
ommunications)) ACD^ffc:/P 5/ ^ gj-Cfe^ 0 T 

3>M7— ^ (LAN) M7 — ^ (WA 40 

N) 1 0 2^ICtlo^±(0^yfn^^ 1 0 3 h 

h7—?*tcMum*5> 10211 mmxhm 

5o ) 1 0 5 i»frt-£ 0 *^10 5ll n-^/Wdff 

[0007] mm&ffi<Dm.wi ioor^y^>g 



000-49656 
(P 2000-4965 6 A) 

6 

06£> -^T/y^ay^tytl 0 l^f? 
^ P< *A_^ 10 3(t Z-<D i f—?*y J Z—-s\ 0 6 £S 

x yy^^ ^ -t— ^-rft btfflf 2 o o a — > jE b 

< 7t-v^ bi-^ 0 «B»fs-g-«2 o i \-xmmm^2 o 

la«U W2 0 2it Wflf2 0 0 a^S 

j»ft-§-2 o i a±\z.mmvxmmm^2 02a sr^-r 

s 0 2Ht#2 0 3tt. mmr^-rzo 4£iI£T > w 

£tf«ffi«WSrJBV*T, 2 0 2 a^^l05 

[0008] 0 3(1 ^^10 5^n^|1?$)6o 
0 5*C*3V^T, 7y7t3 0 1 (#K<£>*§£\ /V 

£<D«*M «««/WI«3 0 2 

3 0 2d Atjm^&WLm^-xs^ wzmmr*. 

*«>ll*»6*t*«««*3 0 2 a 2 0 

0 a tPJC^-^Sr'&tf) il *«*3 0 3^<fcoTif 

*<Ott*»fetuS«*«*3 04 att^i3-fey* 
3 0 Sfc-SlfefrSo :/air?/1*-3 0 5fi— KfcSWB*^ 
^ Zu^xUzy^Xfo*). — ^ n ^ ^ HtSElBS 3 0 

4», asic -ea«ftw«tr 

AS I Ctt/nt^tS 0 5ft*tfr tfeBflBl? 
fe-5 0 /Pt5/f3 0 5lt #^10 5HYyfay 
^10 3— 5S$n^r l/?mmm-%3 0 6^4 

^-r^ 0 r ^us3yhP-7 3 0 7lc 

i^^^5o iEli^^>hn-^3 0 711 timfI^-3 0 

6S:fflv^r. f-^^-r y r«2Risag3 o 8iaot« 

y rj^S^:3 0 8 a SrfflH-r*. 
JR3 0 8J1 /p-tyt3 0 5 i(W*fB^M^t 

97«t3 11W:, 3 0 2HJ:ot, ^ 

^1 0 5-eSft*nSM«ft^^yr«-§-2 0 4 a«r£H 
U^iy^x^ty^ (Sit) flr*«r4*i-5fc«> 

K««*tt* 0 ^ttn wxii rsim^yriit 
r^^ctt), ryrt3 0i^¥^io^^ia 
^^io 5<Dmm^mM*&ife-tz>o 

[0 009] 3 0 6 fct£ * 

S^i*S"C#So ^/10 5rtO/nt^f3 

0 511 2 0^ fflf#«^3 0 6<D«^ 
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( 5 ) 

7 

8^^3 4 0, fe^)V^-^yf 3 50^fc5 o ® 
^aotlt #MA^ft-^3 2 0^J:oT^^tv6 

4 0<D4§£\ tf5B*j-3 4 1 f^IAA 
ff#3 2 0££/£-r3A/D^kg§3 4 2tzmm£tl 
Z>o -f$±>y~3 5 0<£>»-£\ tyff^X3 5 1 

a. #JSA^fi^3 2 o &±j&-rz>ffimm&3 5 2 t>r 10 

JR-tyf3 5 0<D«|J|i«#Lt, 
£#ir>1^$>& 0 r<D£5&«*«±. AIB*>5v^W/t 

J r&%Wi%\"tZ>tc$>K, m4<D£?t£?4 J»*vy bm 

tt, MW^tp^^ 1 0 3^b*^l 0 5^2Ht 

5/hi 40 2H> ±1E<£> <fc 5 fcMB S SrffiV^Tfflf*dS^ 
^10 5^6>>f ^ny— ^ i o 3— SlJf £*b$^-<^ 
^P^ht^o H4^*>V^T > ZtlbOP'f J±*vy 

NA^n^hi40 1 HBOTy^y y^-f 

h i 4 0 2&M< *5fcBB»SifCV^S3^, r 

«*<D^»?^y l/9 9A^xx y b 4 0 l<D«fclHB<D 
Ty/y^^^o^ b4 0 2^Jtt<ffiffiffiSri^# 

^^^^n^y b4 0 l<Dmz.mWt<Z>Ty7V>9 94J> 

(402) ztzD-tf-b-Tzz-kh^mxh 

5 0 ^<<>fr<OT7V9'^t'a>^\&#V>y>92i\ft 

t% fflv^w^yy y^^^f a^p y f 4 0 1 ir 

^^y^^^f^^n^ b4 0 2 ©jE»*«»<Dft^ 50 



#i2 000-49656 
(P 2000-4 965 6 A) 

hi40 KDf^-OTiy^y y^^/fA^D^bi 

4 0 2 3&*«K - t Sr<R3e-fSdS, ##W<D 

i 4 0 3 £51:7 1/— J*tWX$s C&m&s S V— A i 4 

0 3H H4^*-f J: 5f2i, ?*?> } )^9 94 
hi40lfcs tti^m<Ty7}) >994J**T2y b 

1 4 0 2 0tt^:S:*B"t"o 

[0011] *1\ ^^10 5^Wyfo^ 1 0 

3^f-^x« iff—9<om^) x-^^xmmir&o 

¥-©7y/y y^^i^ny h i 40 2 RTfg 

* 1 0 3^5£fILfcV^— ^<DS^, #-<D7^ 
79 1/9 94 J*** y b4 0 2 RTlBftftA^— 
it^S^ ^^1 0 5l*wCO^-^Sr^^ b^L 

#7 5//yy^^>fA^p?'hi4o 2rt-eie-f 

HWPba/^aSll ^— cdc^J:?*^ 

[o o i 2] mizm^ftx 5(c, j^*?—*/*? 
y ttiMB s &mmir z> 0 M^m^mm^x 

5 r fcttttT?r*fci\> mb sSf^fflv^/y^-y 
3 ym ys^y >9mai<Mx5#Ty7y >9mm 

T^^y ^^RFS»*R5fett. ^yrP^10 3^ 
6^^105 -<D^"5IiSK»^^ 2 ZfrbXtb 
^ 0 Z<Dtc£>, ±M<07xi b =*/W>mXl*s Ty7V> 

9 * y±-z?&iE l < &mtstbz> ti&>Km.$tmm 

[0 0 13] [7^^yy^T-^si] _hlB-C^, « 

h=z/V5 0 0<DWk1$mx$>Z> o Ty7V >9y*— 
9£&7v b =»/^5 0 9 103^ 

Sift ^tt-Sr i^K*Stt«"5*— ^tt^^l 0 5M#& 

T, >T Vfn^^ 1 0 3^J:r)WiRJK«S^^fc*s 

[0 0 14] B5lt WRI^Bafft^bTfl^O^ ty-fe— 
^ei^W^A7^yf$)5 0 Ty7V>9 1 f— 
^3?^Pb^5 0 0TU 7^/y >9t s — 9&m 
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( 6 ) 

9 

¥f^T5 0 1fl ^^105^ >fyrn^lO 
3^fUV^r-^ (ti?$Mf-^2 0 0 a) <D#££r!& 

T 5 0 1 co^H^^J t 5 0 5 9 , ^:<D £ £ (D94 

5o N„tt, tiMS«*2 0 0 a <Odfeffl*fctt-»Sr*tf 
Z.<DT*/ZfV >9y*—9'<triy h^N^cD^^—AcD 
IHfcW^oy— * 1 0 3^J:oTjEL<Sfi*ix*tf 10 

<*i&> o 

[0 0 15] T y^V l/9 J r-9mt8Wffi&T 5 0 1<0 

^^10 511 «ff##SL»fey buj (i = 
1, J) £rftSH-6 0 tfe*U ujtt, 

(1, N„) rtT^^A^#*U UjOffitcKkOjSU 
UjOtii (1, j-i) rtic^iix* j Jc 

^ 94 A^Py b i + Ujl£*5Vvt\ ^yfn^ 20 
10 3fi, Jfl©7y/J ^?y*— 9 5 0 2^ y-fe— v> 

:/JJ ^^^fi3 0 1 a-e&S 0 vfyfo^ 1 0 3 CD 
/Ptyt2 0 0(l WB^ytH 

* 1 0 3d^^A^i3 y h i +Uj+1 M*5V^T 
^10 5^>>yy >^flfc»JfE»5 0 3%^ff^5w 

> y WBJSS 5 0 3 tt^>f s> b i + Uj + 2 
[0 0 16] r^)J:5^ ^^103fl #4J*xx3y 

hi+uj+i (^n-ea^ow-en j til -efcSo ) 40 

TV^ C 5*^*>y V*«R|S#5 0 3^11 

5 0 OliSS-TU t^-YA^P^ b i +uj 

y V^y*-^ 5 0 2^ y-fe— 5^ttaSfflr-r5ifcK355<CV\ 
^>yv^»»jSf5 0 3ML<Sfl$^V^ 

^5 0 2^ifiu ^^i05d #co^?;/y:^ CA 



#12 000-49656 
(P2 00 0-4 9 6 5 6A) 

*IBJ£*5 o 3*5^>f -^^n^ b i +Uj+ i (rr-e 

^5 0 0itIEf«l7«o M^WcJflOT^/^y 
>9<f—9 5 0 2> y-fe— i^OV^tK^bTt^!?^ 

y v^»»iK«5 o 3*s«*ix<tv^ii^. r^Jy 

-So 

[0 0 17] ±SS<0/n*7 7«— ^©SI^OV^TR 

^ Nu«, y A i 4 0 3(C^*$t^^^K-e5 t 

ovNTiftw-t-^o asfta-f^-* y >9*/xt 

^te> ^y^n^ 1 0 3fc<fcoTflSii 

tf. J«5«c«L<KS4*T,-5o r*UcJ;9, 

[0 0 18] [ftiIfl^y^<fcWy^7x^] 
^yrp^ 103^)t$/ h&*ISl<BJ: 5 
Idfter-SiftS^So SSMVtp^^ 1 0 3 (D 

tttCfe^UT, SS^V7P^103^^? 
yy y*—*?»9?\ 0 5^J;oTjEL<S:fi* 

y ^^^**©-fyfny-^ io3(ao 

5 o 3&ftfe<D9yi o 5mz.mm£tix\,^z> 0 ^<om 
o 3 3&s^e<D^<o^^^y >9mmi&&5 o 3^m-r 

[0 0 19] ftfe<ojrv») >9mi&&s 0 3^fa 
•f^-Y^ny— 9 1 0 3CD<@!&£\ ^^10 5CDM^ 

iiffi/v^fcfes^ yfp^ i o 3«jpi-r^ 0 

5<D^^i§jf Wi^cD>f yrn^- ^ 1 0 3 ttf^T 
m^^>V >91UU&&5 0 3 tr^ff LTl>££4K;£ 
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11 



12 



f50 3ll ±|B<E>J;5fc. mam (AM) SrJBWT 

Maew^ttaftfcs-ts^aM"*. tot, 
[0020] [^s^y^fwaafc] t*— * 

&4>T*#'-9 l 0 3^b^^l 0 5^5iHiSit5» 
A- 6 0 0<B«»B-C*>So -f^-rtry-^l 



10 

*5Vvt\ ^^^y 1/9 7**9 6 0 2 t Ltlfflt^o HE 

>7ny-^ i o 3<D?v>])>'9mmtt&K=fw&m 

X, Py^V ^9 J f~9$kmmffi&T6 0 1&94 A* 
D^bi t*4C^ 0 >fyfn^ 10 3(1 

-C#5«Jt*< *V>V>9t**9 6 0 2&xki§V£5 
b1rZ>o 1/9*4 b i&&\f*X\,*Z>k 20 

figtSi, ^fyrp^l0 3lt PVi/yz/*? 
— * 6 o 2*94 a* ay h i -e^Htf 5e ^^105 
(1, ^(D^^^y 1/9t** 9 6 o 2§rg*rr£o 

fl ^^105W>'y^f^602^ifLT 

1 7 V — i\ i 4 0 3(D;B:$OB#fW£g^££<S5£-r£ 
(r*Ul ^1 0 5^<Dzfti±^^3 0 yfn 
?—9 1 0 3rtOT p nir^if2 0 0 ISif^""?!**^ t 

^6 0 3il ^^10 5^f>>fyrn^l0 3^ 30 

3 (*>f ^p>7 b i + lXTy^v >9mmjt^e 0 

•£\ >f 1 0 3 tt^!?^ y >^»B««6 0 

7^^i0 5^i«« o r<D*^o^>-y >-^*t 

»JS# 6 0 7 <D B «H1 SklcT^r/y ^**tWS«6 
0 3^ ^«:3l{i-r*^^%V^itSr^^l 0 5 

i:W5:ttl)5o JilB©:/* h=*/Wl 3ffl(D^ 40 
-/ir->\ ^^yyy^f^6 0 2, T v 

^yy^«t6 0 3, asjitJ^^y 

6 0 7dSf^TjEL<S«**vfc#^. lEKfffflt 

ir-i^g^?g£)fr,& 0 tot, ^yfoy^lO 
3*5*1**^1 o 5ttlv?;h,fc«»oy (UK 

ft) r^^yx^srffjffl-r^e 
[0021] y^vy ^^^-^aflrwiateTe o ik 

X— ^ 6 0 2pt y-fe-v^OSIfiSr^^^^-^i-Sc r so 



*a*36*t>45-fey hd k (k=l, K) SrfUfhr 
6 0 fcSTU d k il tyh (1, N D ) HX7>?M^ 

d k <O«lw*0 3SLtt*<, d k Ol(til (1, 
K-l) rt^-g-*tt^k^*tUTd k+1 >d k fcft£J: 5 
id©™ttfciv5o s<?/.*9N 0 &, ±m<r>'<?*- 

k = l, Kt£*tLT*>f A^Py h i + d k tc*3tt 

£^?>-y >9*f* 9 6 0 2^ >-tr~ &<D&ttl&x4ri? 

ptyl/y 1/97**9 60 2^ ty-tr— ^tiftlO^f 
yy 1/9 94 h i 4 0 1 ~e3i{t£ix£o di?r 

1 ti5^5^n ha/VT?H:*^>3^t?*>6o 
r5LT, K|^!>yy^r^6 0 2^^^ 

[0 0 2 2] 9 f *?>y Z/97** 9&$&v b^/^6 0 0 
-Cil N D *5J:^K<o»«H ±IBOT^^y ^9 7** 
?7g$r?xi hn;V5 0 0 l-Sott £ Nu&JlTJ* J <E>jltR£ 

mmxfoZo ^©wjtor^y^— > 

3 v{c<toTS**tbSx— *<o^>f &74><n3$mfr 
6>, Kfi©^l»y 1/97** 9 6 0 2^ y-tr— 5?0>aS« 

6 C ^!>^y 1/97** 9Q o 2* yt—w&mm^k 

^10 511 MiW^/y^IIiSf 60 3 

y y^*SKf 6 o 3 ^ ^t-^-*ic> ^^^^p 

b i + d k ^>f^xn>> h i + d k+1 <£>K> 
2o<D3l#j^< *V>y 1/97**9 6 0 2^ yt* 

SKRafeO— ftV\ N D &Km<D? \s*& 4 0 3 
•eh,lc^ ^ A 4 0 3 <Dffl»tt^/K-Cfc 

[0 0 2 3] IEI6(C*5V^T. ^yyy^f^6 0 2 
a ^ yt-ytt^>fA^l3y h i 4- dk^Slft^tl/^o 
^^1 0 5^^r)yy ^y/^v-.^ 60 2 a^ ^ir-v^Sr 
:£L<g«U*a>ofc»£\ ^^10 511 ^CO^^^ 

y ^97 £ *9m j mizmmfz>o 9?\ osn 

>y>9 7**9 6 0 2 ^ v^StjE L < 6 IS 

^-T^o "T^^. ^^10 511 Mfl©7^^y^» 
^iS^6 0 3^ >-ir-v ; ^M^^^^^--/Vi-^o r. 
tttt, ?^10 5^ «*ft#a«ir^ hu m (m = 

i, m) ^w-r^^mr^>^tKXoxnt> 

ftZ> 0 tctzV. u m ll -tyb (1, Nm,) rt"C^>-^ 
u n Offi(Cj»0 5gUtt4<, u^fifl 
(1, M-l) ft\Z.<£-£thZ>m\Z.ttLX >u u kft 
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13 



(omzm^x, i?<D#4J*xvy h i + d k +u.-ery 

:/y ^tt»JS§6 0 3 frSS«i-S**Sr»3frr5. Mffi 
<DTy7V >?WgH&&* ^fe-y©5^2* (6 0 
3 a*5j:tf 6 0 3 b) g| 6 CO^^f A* n s> N i + d 
k + u x *5 £t£ i + d k + u 2 i^ei"i/tv^'« 0 
[0 0 2 4] ^yrP^-^ 10 311 ^^^p^ h 
i +d k + u 2 t^M75'/^ ^^fflt»lS*6 0 3 b<D 

^10 311 9<<J>>X*y V i + d k + u 2 + lfc**^ 10 
xm-<D?V>V y^«i£f6 0 7 aSrMn o - 
<Djf?>y V*«IWS4£6 0 7 a 0 5fc:J;oT 

116 0 3 c) <o2HSSr^r^^-fe/W"Sc 9^^ } J^9m 
|WS#6 0 7 a ^ ^•fe--v ? dSiEU<g«Six*d*ofc# 
^ x ^yfny^l0 3d fc<DTy?y >91UU& 
^6 0 3 cSrIEb<SIIi-^^> ^5-*^^^^^^ 
»f6 0 7 b^BS«o r<D^n*^tt, 

yyy^r-^6 0 2 > r v~fy v^flSISJcE^e 0 3, 2 o 
asitw^y >^m^#6 0 7<^^H j ett<o^ 
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Abstract 



A system provides short range wireless data communication from a central control point (e.g., 
interrogator) to inexpensive endpoints (e.g., tags). The endpoints utilize the technology of modulated 
backscatter for transmission from the tags to the interrogator. The system uses a new downlink protocol 
for data transmission from the interrogator to the tags and a new uplink protocol for data transmission 
from the tags to the interrogator. Both protocols use a backoff/retry algorithm to randomly retransmit any 
non-acknowledged messages. System capacity from the ta gs to the interrogator is further enhanced by 

| ra 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a short-distance radio data 
communication from a central control point (interrogator) to many 
inexpensive end points (tag). 

SOLUTION: A tag 105 uses a modulation back-scatter method for a 
communication from the tag 105 to an interrogator 103. A new down-link 
protocol is used for data transmission from the interrogator 103 to the tag 
105 and a new up-link protocol is used for data transmission from the tag 
105 to the interrogator 103. Either protocol resends messages which are 
neither confirmed nor answered at random by using back-off/retry 
algorithm. The transmission capacity from the tag 105 to the interrogator 
103 is improved more by using up-link subcarrier frequency-division 
multiplexing. In concrete, the tag 105 includes a sensor for temperature, 
smoke, or living body information and sends its output to the interrogator 
103 with an up-link information signal. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The radio communications system characterized by providing the following. A means to transmit a down 
link modulation radio signal. At least one in terrorism GETA which has a means to receive an up link radio signal. A 
means to receive the aforementioned down link modulation radio signal. The random transmitting means which repeats 
transmission of the modulation radio signal of at least one tag which has a means to restore to the aforementioned 
down link modulation radio signal, and to recover a down link information signal, and a means to transmit an up link 
radio signal using modulation back KYATTA, and the type which is chosen from the group which contains the 
aforementioned down link modulation radio signal and the aforementioned up link radio signal at least according to 
predetermined conditions, and which is different from each other at random time. 

[Claim 2] the aforementioned random transmitting means - the above - the radio communications system according 
to claim 1 characterized by being arranged at one in terrorism GETA even if few, and repeating transmission of the 
aforementioned down link modulation radio signal at random time according to the predetermined conditions in this in 
terrorism GETA 

[Claim 3] the aforementioned random transmitting means the above ~ the radio communications system according 
to claim 1 characterized by being arranged at one tag even if few, and repeating transmission of the aforementioned up 
link radio signal at random time according to the predetermined conditions in this tag 

[Claim 4] The aforementioned predetermined conditions are a radio communications system according to claim 2 
characterized by being that there is no up link radio signal which answers the aforementioned down link modulation 
radio signal, and is received. 

[Claim 5] The aforementioned predetermined conditions are a radio communications system according to claim 2 
characterized by being that the up link radio signal which answers the aforementioned down link modulation radio 
signal, and is received is not received correctly. 

[Claim 6] the above - the radio communications system according to claim 2 characterized by having further a means 
to answer the up link radio signal which one in terrorism GETA received even if few, and to transmit a down link 
Acknowledgement signal 

[Claim 7] The aforementioned up link radio signal is a radio communications system according to claim 2 
characterized by being chosen from the group of the signal containing an up link Acknowledgement signal and an up 
link information modulation radio signal. 

[Claim 8] the aforementioned random transmitting means the above the radio communications system according 
to claim 2 characterized by being arranged also at one tag even if few, and repeating transmission of the 
aforementioned up link radio signal at random time according to the predetermined conditions in this tag 
[Claim 9] The aforementioned predetermined conditions are a radio communications system according to claim 3 
characterized by being that there is no down link modulation radio signal which answers the aforementioned up link 
radio signal and is received. 

[Claim 10] The aforementioned predetermined conditions are a radio communications system according to claim 3 
characterized by being that the down link modulation radio signal which answers the aforementioned up link radio 
signal and is received is not received correctly. 

[Claim 1 1] the above - the radio communications system according to claim 3 characterized by having further a means 
to answer the down link modulation radio signal which received one tag even if few, and to transmit an up link 
Acknowledgement signal 

[Claim 12] The aforementioned up link radio signal is a radio communications system according to claim 3 
characterized by being chosen from the group of the signal containing an up link Acknowledgement signal and an up 
link information modulation radio signal. 
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[Claim 13] the aforementioned random transmitting means — the above — the radio communications system according 
to claim 3 characterized by being arranged also at one in terrorism GETA even if few, and repeating transmission of 
the aforementioned down link modulation radio signal at random time according to the predetermined conditions in 
this in terrorism GETA 

[Claim 14] the above — with a means to generate the subcarrier frequency chosen from the set of the subcarrier 
frequency in which one tag is possible at random even if few A means to modulate an up link information signal and to 
form a modulation subcarrier signal on the aforementioned subcarrier frequency, a means to transmit the 
aforementioned modulation subcarrier signal using modulation back KYATTA - further - having - the above - even 
if few, one in terrorism GETA The radio communications system according to claim 1 characterized by having further 
a means to receive the aforementioned modulation subcarrier signal, and a means to recover the aforementioned up 
link information signal from the aforementioned modulation subcarrier signal. 

[Claim 15] the above - the radio communications system according to claim 14 characterized by having further a 
means to restore to two or more up link information signals received during the period when one in terrorism GETA is 
the same even if few 

[Claim 16] the above the radio communications system according to claim 1 characterized by having further a means 
to transmit two or more up link information signals before one tag receives a down link information signal, even if few 
[Claim 17] the above - the radio communications system according to claim 1 characterized by having further a means 
to transmit two or more down link information signals before one in terrorism GETA receives an up link information 
signal, even if few 

[Claim 18] In terrorism GETA for radio communications systems characterized by the bird clapper from a means to 
transmit a down link modulation radio signal, and the means which repeats transmission of the aforementioned down 
link modulation radio signal at random time according to predetermined conditions. 

[Claim 19] The aforementioned predetermined conditions are in terrorism GETA according to claim 18 characterized 
by being that there is no signal which answers the aforementioned down link modulation radio signal, and is received. 
[Claim 20] In terrorism GETA according to claim 18 characterized by having further a means to receive two or more 
subcarrier ** <TXF FR=0001 HE=250 WI=080 LX=0200 LY=0300> numbers from two or more tags. 
[Claim 21] In terrorism GETA according to claim 18 characterized by having further a means to transmit two or more 
down link information signals before receiving an up link information signal. 

[Claim 22] In terrorism GETA according to claim 18 characterized by having further a means to receive the 
modulation back KYATTA signal containing the up link information signal modulated on the subcarrier signal chosen 
from the set of a possible subcarrier signal at random at random time. 

[Claim 23] The tag for radio communications systems characterized by the bird clapper from a means to generate a 
subcarrier signal from the set of a possible subcarrier signal, a means to modulate an up link information signal and to 
generate a modulation subcarrier signal on the aforementioned subcarrier signal, and a means to transmit the 
aforementioned modulation subcarrier signal to random time using modulation back KYATTA. 
[Claim 24] The aforementioned subcarrier signal is a tag according to claim 23 characterized by being chosen from the 
set of a possible subcarrier signal at random. 

[Claim 25] The tag according to claim 23 characterized by including further the condition measuring circuit which 
measures one or more predetermined conditions chosen from the group containing temperature, smoke, and biological 
information. 

[Claim 26] The tag according to claim 23 characterized by having further a means to measure temperature, and the 
means which includes a thermometry value in the aforementioned up link information signal. 

[Claim 27] The tag according to claim 23 characterized by having fUrther a means to detect existence of smoke, and the 
means which includes the result of smoke detection in the aforementioned up link information signal. 
[Claim 28] The tag according to claim 23 characterized by having further a means to measure biological information, 
and the means which includes biological information measured value in the aforementioned up link information signal. 

[Claim 29] How to operate the radio communications system containing at least one in terrorism GETA and at least 
one tag which are characterized by providing the following. This method is a step which transmits a down link 
modulation radio signal to at least one tag in in terrorism GETA. The step which receives the aforementioned down 
link modulation radio signal in a tag. The step w r hich restores to the aforementioned down link modulation radio signal, 
and recovers a down link information signal. It consists of a step which transmits an up link radio signal using 
modulation back KYATTA, and a step which receives the aforementioned up link radio signal in aforementioned in 
terrorism GETA, the aforementioned method accepts further predetermined conditions, and they are the 
aforementioned down link modulation radio signal and the aforementioned up link radio signal at least. 
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[Claim 30] How to operate in terrorism GETA for radio communications systems characterized by the bird clapper 
from the step which transmits a down link modulation radio signal, and the step which repeats transmission of the 
aforementioned down link modulation radio signal at random time according to predetermined conditions. 
[Claim 31] How to operate the tag for radio communications systems characterized by the bird clapper from the step 
which generates a subcarrier signal from the set of a possible subcarrier signal, the step which modulates an up link 
information signal and generates a modulation subcarrier signal on the aforementioned subcarrier signal, and the step 
which transmits the aforementioned modulation subcarrier signal to random time using modulation back KYATTA. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the system for the radio method which 
provides a cheap terminal (end point) with short distance communication especially about a radio method. 
[0002] 

[Description of the Prior Art] To develop the system which supports short distance wireless data transmission to a 
cheap terminal is desired. A radio frequency discernment (RFID (Radio Frequency IDentification)) method is a radio 
method which communicates with a radio transceiver (it is called in terrorism GETA.) between some cheap devices (it 
is called a tag.). RFID technology can be taken into consideration in development of the above systems. By the RFID 
method, in terrorism GETA communicates with a tag using a modulation radio signal, and a tag answers by the 
modulation radio signal. Generally, although the communication to a tag from in terrorism GETA uses an amplitude 
modulation radio signal, it restores to this easily. Generally the modulation back KYATTA (MBS (Modulated 
BackScatter)) method is used for communication to in terrorism GETA from a tag. In MBS, in terrorism GETA 
transmits a continuous wave (CW (Continuous-Wave)) radio signal to a tag. A tag modulates CW signal using MBS. 
In this case, when an antenna is electrically switched to the state of the reflector of RF radiation by the modulating 
signal of a tag from the state of the absorber of RF radiation, the data from a tag are encoded on CW radio signal. In 
terrorism GETA restores to the coming radio signal which was modulated, and decodes the data message of a tag. In 
the MBS communication to in terrorism GETA from a tag, with the conventional technology, the frequency shift 
keying (FSK) modulation and the phase shift keying (PSK) method are used for communication. 
[0003] 

[Problem(s) to be Solved by the Invention] The communication mode which makes possible short distance wireless 
data transmission to some cheap end points is needed. As an example, communication of the sensor data in the space 
where much electronic equipment exists can be considered. Such a situation may be produced in the cabin of a naval 
ship, and works environment in the control room of a industrial process in the electronic equipment in a military motor 
vehicle like a tank, and on the aircraft etc. In such application, the monitor of no less than the 1000 sensors may be 
carried out. although the present technology is supporting use of the sensor connected to the Chuo communication 
point with the cable, this has a bird clapper very at an expensive price [ equipping ] Moreover, this [ its ] is also 
expensive although the present technology is supporting use of the radio Local Area Network (WLAN (wireless Local 
Area Network)) which carries out central communication point interconnect of the end point. 
[0004] Therefore, the cheap radio data network which makes possible data communication to many cheap devices (for 
example, sensor) is needed succeedingly. 
[0005] 

[Means for Solving the Problem] The system by this invention offers the short distance wireless data transmission from 
the CC point (for example, in terrorism GETA) to a cheap end point (for example, tag). An end point uses the 
modulation back KYATTA method for the communication to in terrorism GETA from a tag. A system uses a new up 
link protocol for the data transmission from in terrorism GETA to a tag at the data transmission from a tag to in 
terrorism GETA using a new down link protocol. The message in which any protocol does not have an 
Acknowledgement using a back off / retry algorithm is resent at random. The system capacity from a tag to in terrorism 
GETA improves further by use of up link subcarrier frequency multiplexing. 
[0006] 

[Embodiments of the Invention] Drawing 1 is the instantiation wireless-data-transmission (WDC (Wireless Data 
Communications)) system whole block diagram used for explaining this invention. The application processor 101 
communicates with one or more in terrorism GETA 103 through a Local Area Network (LAN) or a wide area network 
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^^r^T^Z^~m^ be conned as the « e^on devices 

which have information locally. ^wwi i ** annlication in terrorism GETA 103 receives the 

[0007] Generally in [explanation of communication ^o\og] ^ dfawi j ^ drawipg 2 , in 

data message 106 from the application processor 10 •^*^ n t J^SS^ 200 into down link message, i.e., 
terrorism GETA 103 will receive itim data '^^^^^K^L included in the data message 
information signal, 200a which shou d be sent to a ^J^S^J^Statate 202 modulates information signal 

ordinary selection is because a tag can restore to tins sign ^ by th e sing £^ ^ cases of 1 a loop or a 
[0008] Drawing.3 is the block diagram of a tag 105. In a tag ^tem^ ig tne y ; 

patch antenna) receives a modulating signal. It ^S^^SS^^ detector / modulator 302 
modulator 302 (for example considering signal contains the same data as 200a) 

restores to an input signal to baseband ^^ZTZZ^olTZf^ in the clock recovery circuit 304. 
obtained as a result is amplified by ^^.^^^^^^ Genera n y a processor 305 is a cheap 
Information signal 304a obtained as a result is ^^J^^^-^^J/^c (application-specific 
microprocessor and, on the other hand, can mount til dock recovery arcmt 304 by Afc JURP link information 
integrated circuit). A processor 305 can also be mduded by , SEA^ 305 genera 
signal 306 returned from a tag 105 to in terrorist* l GETA -^^^^^Z^ by the source 308 of 

controller 307. The modulator controller 307 ^g^^^SSw? P°* sible also for COnsidering 
subcarrier frequency using an information sign ^^e source * J f fr (for examp i e , 

another crystal oscillator or its Illation subcarrier signal 31 1 is used 

a cell or others supplies a power supply to the circuit of a i tag ; 105 processor 305 in a tag 105 can 

[0009] An information signal 306 is generable by ™7 f ^^ P ™an example of the information 

use the attached input signal 320 as a source of a signal °^^™^°\Xoerature sensor 340, or a common 
source using the attached input signal 320, there is a smoke detector :330a ^SSS^a 320 depending on the 
sensor 350. There are few amounts of the ^.^f^^^^^^S^T) is transmitted. In the 
case. In the case of a smoke detector 330, 1-bit information ^^^^^^ ° Uch derates the attached 
case of a temperature sensor 340, a thermocouple 341 is f^^^^^^^A 352 and interface 
input signal 320. In the case of tiie^ — ^ 350 a "g^^f^^ thing and a 
which generate the attached input signal 320. In this case a °f ^ ~T 35 0 An examp i e of the common 

monitor of the state of the living thing of human be j*g^^^^^ technology of the 

[0010] The technology of the [protocol whole s ~cture] above xs RF ^^.J^^ system which can 
minimum cost known by this contractor today. In order to ^.^^£^^4 is use d. The down link 
support demand of communicating with many end points, t ^^^^^g™Sfa m G ETA 103. The up link 
time slot 1401 is a time slot by which information is taanamtted to ^^^^^Zm ^ 105 using the 
time slot i402 is a time slot by which information »«»^^*^ illustrated so that equally, this 
above MBSs. In drawing 4 , although the length of the ^^^^^ link time slot 401 and the up 
condition is not a requirement of this invention. As f 0 ^*^^™^^ 4 alth ough the time slot is 
link time slot 402, it is possible for it not to be equal eithCT ^Xwn lmk Sot 401 this condition is not 
illustrated so that one up link time slot i402 ^9°^^^^^^^ wbich one up link 
indispensable to this invention, either. A protocol can also support [ Jso sv^rtm 1 g ^ ^ 

time slot 402 continues after two or more down l^jime slots 401^ also 02) l mtime after 
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some applications since the data communication demand of the up link direction is large, and the up link time slot 402 
is left to each application designer. Although it assumes that the single up link time slot i402 continues after the single 
down link time slot i401 in the following explanation, this assumption does not restrict the generality of the method of 
this invention. Hereafter, a frame i403 is called present frame, and in this case, a frame i403 points out the combination 
of the down link time slot i401 and the up link time slot i402 following it, as shown in drawing 4 . 
[001 1] First, the data exchange (data transfer) from the tag 105 to in terrorism GET A 103 is explained. About the 
amount of the data which can be transmitted by the single up link time slot i402, it mentions later. When the amount of 
the data which want to transmit a tag 105 to in terrorism GETA 103 exceeds the possible maximum amount of data to 
the single up link time slot 402, a tag 105 transmits a packet until it packet-izes this data and every one of all data is 
transmitted within each up link time slot 1402. Explanation of the following protocols is related with the method of 
transmitting and carrying out the Acknowledgement of such a single packet. 

[0012] As already stated, communication of in terrorism GETA / tag uses amplitude modulation in a down link, and 
uses MBS in an up link. One communication path of operating rather than the path of another side at difficulty, i.e., a 
signal pair noise ratio low as an average, is not rarer in a bidirectional radio method. The down link communication in 
the application using MBS technology of it being more reliable than up link communication is not rarer. In order that 
up link communication may use a reflective radio signal in the reason, up link RF path loss is because it is the double 
precision of the one-way path loss to a tag 105 from in terrorism GETA 103. For this reason, since an up link message 
is received correctly, the element of the above-mentioned protocol reflects consideration that it may need to be 
repeated two or more times. However, this consideration does not restrict the general applicability of the protocol 
explained here. 

[0013] The [up link data-exchange] above explained the physical layer of a radio communications system. Next, the 
protocol used in order to communicate information using this physical layer is explained. Drawin g 5 is the schematic 
diagram of the up link data-exchange protocol 500. In the up link data-exchange protocol 500, the data with which to 
be transmitted to in terrorism GETA 103 is demanded exist in a tag 105. As for this data transmission having been 
received correctly, in the Acknowledgement message received with a tag 105, it is desirable for an Acknowledgement 
to be carried out by in terrorism GETA 103. 

[0014] Drawing 5 is time line which shows transmission of each message as a function of time. In the up link data- 
exchange protocol 500, the up link data transmitting preparation completion 501 is the time when the tag 105 has 
recognized existence of data (information signal 200a) to transmit to in terrorism GETA 103 at, and moreover 
completed packet-ization of the above required data. The time of the up link data transmitting preparation completion 

501 is time t505, and the time-slot (or frame) index 507 at that time is i. At this time, a tag 105 chooses Number NU. 
NU is the number which shows that this up link data packet containing all or a part of information signal 200a must be 
correctly received by in terrorism GETA 103 between the frames of NU individual. The value of NU is determined by 
the response- time demand of each application (after-mentioned). 

[0015] A tag 105 calculates the random number set uj (j= 1, J) with sequence after the up link data transmitting 
preparation completion 501. However, uj is distributed at random within a set (1 NU), there is no repeat in the value of 
uj, and the value of uj can be set in order so that it may be set to uj+l>uj to j contained inside (1 J-l). Then, in time-slot 
i+uj, in terrorism GETA 103 carries out the schedule of the transmission of J up link data 502 messages. These 
messages are up link transmitting 301a. It is assumed that the processor 200 of in terrorism GETA 103 can decode up 
link data 502 message at the time when the aforementioned message is received, and the guard time (after-mentioned) 
of the between at the time of the start of following time-slot i+uj +1 . When up link data 502 message is received 
correctly (judged when CRC error detecting code is used for having been received correctly (after-mentioned)), and in 
terrorism GETA 103 transmits down link Acknowledgement 503 to a tag 105 in time-slot i+uj +1, the 
Acknowledgement of this message is carried out. Although it is the point which should be careful of, when a processor 
200 cannot decode up link data 502 message at high speed such, down link Acknowledgement 503 is delayed to time- 
slot i+uj +2. This does not change a fundamental view. 

[0016] Thus, the tag 103 knows that down link Acknowledgement 503 is expected to time-slot i+uj +1 (j is 1 in our 
example here.). When such down link Acknowledgement 503 is received correctly, the up link data-exchange protocol 
500 does not need to terminate normally, and the up link data 502 remaining messages by which the schedule was 
carried out to next time-slot i+uj (j is 2 here) do not need to transmit it. RISUN [ a tag 105 transmits the up link data 

502 again in time-slot i+uj (j is 2 here) of the next value of j, and / that following down link Acknowledgement 503 is 
right to time-slot i+uj +1 (j is 2 here), and a tag 105 is received ] when down link Acknowledgement 503 is not 
received correctly. When received correctly, the up link data-exchange protocol 500 terminates normally. When down 
link Acknowledgement 503 is not received to any of J up link data 502 transmitted messages, it is considered that the 
up link data-exchange protocol 500 is abnormal termination. 
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• , wnlained Based on the demand of application, length 

mom Next, selection of the above-mentioned P™*^ 1 ? comple te is determined. Although it is the point 

deltat of the time which the up link data-exchange to^S»d of a frame 1403. Next, selection of deltat 
which should be careful of, NU is calculated by **£ng) deltet in time ^ by tenonsm GETA 

is explained. In an important online monitoring system. since ™* ^ deltat is smaU in that case. In the case 

03 , otherwise, the tide is missed, it may of data is called for, since the hitting 

of the application of ^T^S^ T^TcmT^My enlarged by it. In this case, the value of J 
time of data is not not much ^^^^^^omi several times at least. For example, J is set up 

^o^nutication with the perfect radio |~ ^ by the tag 1 05 depending on an 

down link message from two or ^SSiSage from the specific tag 1 05 may be correctly received by two or 
environmental propagation property, the message ^ ^ h tocol 500 , down link 

more in terrorism GETA 103. In ^ that near " in ttnori " n 

Acknowledgement 503 is transmitted to sp^tag 1QS <. « m me ific tag 105 . 

the specific down link Acknowledgement 503 ^^^^ do S wft link Acknowledgement 503 is restricted 
r00191 The number of in terronsm GETA 103 which ^ ransmns p by restncting 

0 in terrorism GETA 103 in the radio W^^J^S of the specific tag 105 has transmitted same 
transmission. It is assumed that m terronsm GETA IWk h > radio g Furthermore , you have to guarantee that 
down link Acknowledgement 503 altogether for the purpose °^^ A ^ wXeAgemeat 5 03 is transmitted as 

tZ Emission does not interfere ^^^^^^^^ * tOT ° rism °™ 1 ° f 3 * ^ 
mentioned above using amplitude modulation ^^^^ s0 that it may weaken and suit. Therefore, in 
radio range of the specific tag 105 , overlaps it »£tojm«^ » gft fa ^ tQ avoid guch mterference^ 

terrorism GETA 103 assumes mutually that a time s y ncM ° n ™ fransmitted to a tag 105 from in tenonsm GETA 
0020] ?he case where the [down link data exchange], 600 - In this CaS6 ' f 

03 is considered. Drawing6 is the schematic diagram ^^Xe packet of dfta as down link data 602 in the 
terrorism GETA 103 packet-izes data 1^.™*""*^ of the down link transmission 

ZZ link time slot 140 1 . As already .-^^~SX f cSdSS order to avoid a mutual interference. In 
of all in tenorism GETA 103 that is in a radio range mutually is s can in terrorism GETA 

1 WlTe down link data transmitting preparation "^ ^^^ lin k time slot i is vacant, 
Sic transmit the down link data 602 as early ftag 105 receives this down link data 

terrorism GETA 103 will transmit the .down Jmk date 602 byto hmestoU g ^ ^ ^ ^ 

602. Here, it is assumed that one time of the ^^^b^^SJm^cm that the processor 305 in a tag 105 is not 
data 602, and the message was ^^^^^^^ Acknowledgement 603 is transmitted to in 
powerful in about 200 processor in » ™^ ^° ^rism GETA 103 (it expects receiving up link 
terrorism GETA 103 by the . time slot H- 1 "J ^ * Unk Ackn0 wledgement 603 was received conectly. 
Acknowledgement 603 by the time slot i+l .) judges ™*m e P down hnk 

When up link Acknowledgement 603 is received ^^^^^ledgsmeot 607 of this last is notifying to a tag 
Acknowtedgement 607 to a tag 105. The ^^^^Z^ further. The above-mentioned protocol 
105 it not being necessary to transmit up link Acto0 1 wl ^ erae " Acknowledgement 603, and down link 
acts conectly, when three messages ^^^ d £^^S obstacles are expected in an actual 
Acknowledgement 607 are received ^ectly altogeth er Howe algonthms 
radio channel. Therefore, in tenonsm GETA ^^^^ leticm 60 l, in tenorism GETA 103 will carry out 
0021] If it becomes the down link data transmitting P^^S?S2S» * <* der t0 P erform thiS ' in T?* 
me schedule of the transmission of two or more down ^^^dSSb«w with sequence. However, dk is 
GETA 103 calculates the set dk(k= 1, ...,K) which consist of ^ r ^™ and the value of dk can be set in order 
distributed at random within a set (1 ND), there is no repeat in ^^^ osen like the above-mentioned 
so that it may be set to dk + l>dk to k contained »^ 1 ^>^£^ I ^ of down link data 602 message in 

- 
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andJinlheabove— ^M^^^t^M-tSS- 
transmission of K down link data 602 messages ts earned °* ™ f , he mission of Mup link 

me data demanded by this specfic : appl.eat.on. A tag 105 ^mes °* message. Generally, the schedule of 

Acknowledgement 603 messages for every —™ ™ £ transmitted to the time NUD between 

these np link Aeknowledgement 603 messages .s earned out so « * ™? ° 01mnuing mesS ages). Therefore, NUD is 
time-slot i+dk and time-slot i+dk +1 (..e Z is onl? an exatnple of the sorting by 

small ehosen from ND. Although .t ts rational* ^ f °Kto««3te number of the frame 403 of theseKsets which 

a down link data 602a message correctly, a tag 105 «* b * ^ the schedule of the transmission of M 

this down link data 602 message to receive correctly Then^a >tog 105 c ™« 0 calculation ««•• for the random 

up Uttk Acknowledgement j«B, message. ^^S^Si"^ * - <» NUD >' T 

and i+dk+u2 of drawing6 . transmission of up link Acknowledgement 603b in 

[0024] It is assumedthat in terronsm GETA 1 03 revive core y Acknowledgeme nt 607a in time-slot 

time-slot i+dk+u2. Then, in terronsm GETA 103 transmits «ngie 105 cancels the 

i + dk+u 2+1 . When this down link Acknowledgement 607a 1 ^^g^^^ c) Z wh _idi the schedule is 
transmission of the remaining up link A^owledgement messages ^^^^ terrorism GETA 103 will 
carried out. When a down link Acknowledgement 607a ^ message ^is not recei^ [ ™ J> 603c is received 

esTnd down link Acknowledgement ^^J^^^^S^SS^P Hnk Acknowledgement 
correctly. All these processes are continued until each message ot the down iiiik 

explained. ;« ;ii„«t™ted to drawing 7 . This shows the message segment and the 

[0026] The down link message structure 700 is illustrated to< jaafflBU- w 701 B the preamb le 701 , the 

number of bits relevant to a down link message. A me * a f defines the start 

clock recovery circuit 304 of a tag 105 becomes ^ssibl ^ XfitS tSsm GETA has transmitted this signal, 
of the actual data of a message. In terronsm GETA ffi ^03 £ta» maun ^ ID7Q3 

Although it is the point which should be icarefo of, ^^?^L»ly, the data transmitted by the message 
segment are the same if all in tenonsm GETA 103 is ^mimng sim ^ fa fa & ^ range 

segment when that is not right may be weake ^ U may su The message to a tag 1 is shown in 
n^N«t,fl» 1 data 706. The message 1 tag ID 

the three fields called the message 1 tag ID 704, message i couni * r ' j M e x count er 705 is a message 
704 is the identification number of the tag 105 of fee ^XtZ^M^eldJm are actual data. This field 
counter used since an Acknowledgement is ^"^^^^^^^ fields 704, 705, and 706 are 
can also be further enlarged depending on the ' P^^^^HLagP of a down link message. It is 24- 
repeated for every different message which .should be ^ansmitted o die n m me g ^ ^ ^ m 

bit error correcting code CRC for which t CRC707 is ^^^^d^^ 0 f, the number of bits used with 
was conectly received for the tag 105. Although it is the ^^^^TlS example, many numbers of bits are 
dr^Jd me message structureof ^^^^^^S^^^^^^^ 
more nearly required for die message 1 tag ID 704 <*^J brts y ^ ^ & ^ 

1^27] The up link message structure 800 is illustrated to ^'^^^^J^S ~ *" 
mings of the same purpose as the down ^y^J^^^^^^ ^ssage or it is an 
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~ T\,* tQa me^aae 806 is actual data and is 12 bytes in this 
705, and an Acknowledgement being made to ^J^^^^^ « was received correctly, 
case. In terrorism GETA 103 enables it as for CRC80V fo ' m«agB »J g Unk data 602 ^ 

[0028] Although it is the point which should be ^.^^^^ledgeient 603, and a row) can be 
down link Acknowledgement 503 like the up Ink data ^a^^^mod down link message structure 700 
mounted using the completely same n^^^^jSl^for the same recovery and message 
and the above-mentioned up link message ^^^^^^ by this, it is advantageous. . 
analysis, a firmware, or software is applicable £d»y typej ^ structure 800 is effective 

[0029] Moreover, the timing of the down link mess ^struoure f he Qf Qne message by 

If a celtain guard time is introduced. ^^^Xs^s time is introduced in order to 

™=a^, ^=n7ani a" S05 are used as follow, For 
[0030] The [interleave data-exchange] ^^^J^S^wm^ In the message, the message 
examme in the up link data exchange 500, a tag 105 transmits up & Acknowledgement to 

305 includes the value of 8 bits. In «t ^ of the up 

the up link data 502 when with message 1 same counter 705. This 

link data 502 specific message is earned out including «wv*J" 

process is similarly applied to the down link data ^chang^ >M 5Q0 ^ T ^ 

[0031] If this capacity is given, it will become P^*?*£^mA 103. These packets are called the up link 

example, a tag 1 05 transmits '^^S^^^^ be **** *** T S S£ST 
data k902 and up link data k+1 (904). Altnougn «» "fJJ ' , ed ee ments bv same down link Acknowledgement 503 
700 has the capacity which carries ^^^^^SS^YSOl to in terrorism GETA 103 by time-slot 
from drawing^ and drawing^ . First, a tag 105 tr ansmits i tne up mm However, it is assumed that 

f + ul . XtaglOS expects receiving down link terrorism GETA 103 failed in 

this Acknowledgement is not correctly received in this case (Smceit soe m } & 105 may 

reception of the up link data k902 receiving un " succe ^ this ca se - a tag 105 - next, it can 

depend it on reception of down link f^^^^^^^X^ Acknowledgement 905 is 
choose transmitting the up link dat a k + l ^^KjAd^^ 905 can be carried out 
received. As shown in dra^ingj me ^o^JP»^^ the method of carrying out the interleave of 

and the high-speed ^ lta ^^^^^Z^ Acknowledgement to two or more down link 

GETA 103 fromatag 105, it is advantageous to increase ^^^^^ ^ 0 f an imprevement of 

[increase of frequency J— ^ this method increases receiver 

capacity is increasing the data rate of up link data 5U2 ' • and the range of a sys tem. Another 

bandwidth, it may reduce a signal pair noise of a system is using frequency multiplexing. In 

method of increasing system capacity, jSgTSLiuen^ multiplexing, the source 308 of 
teingl , the source 308 of frequency »?^ i s ^^^rf^ b ie subcarrier frequency. In the case of this 
frequency can also generate which "^^^^^^^to from the set of the possible subcarrier 

AcLwledgement 603). In this case a V^^^^^Zmng 10 . A tag 105 chooses subcarrier signal 
[0034] The frequency space of the subcarrier *^1 1000 » « Ssts of possible frequency of n pieces. In this 
308a (1 n) (referred to as fsi to i contained inside) fronr toset wh ich cons s p ^ ^ ^ up ^ 

case, the tag 105 with which it differs to n ^^^^SgETA 103 is a receiving antenna 206, 
Acknowledgement 603) between the same up link time dots i4 { m RF fr cy . T he 
and receives signal 301a including n up link f^^J^^Sg"* dyne detection. The output of the 
rectangular mixer 208 restores to input-signal 301a to ^^J^^^ t0 which it restored, and is shown 
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which it should be careful of here, all information signals are contained in the range from (fsl-deltaf72) to 
(fsn+deltaf72). Next, filter removal of the signal of the outside of this range is carried out using the filter amplifier 210. 
Next, the subcarrier demodulator 212 can restore to n up link information signals modulated on [ of n pieces ] 
subcarrier signal 308a simultaneously. There are two fundamental functions in the subcarrier demodulator 212. That is, 
it is filtering a signal further and recovering an information signal 306 from subcarrier signal 308a after that. In the one 
example, these two functions are performed in digital one and can be mounted by the digital signal processor (DSP) or 
the field programmable gate array (FPGA). The digital filter to each subcarrier signal 308a is adjusted to every 
subcarrier signal 308a. For example, a filter passes the frequency between (fsl-deltaf/2) and (fsl+deltaf/2) to 1st 
subcarrier signal 308a. The detail of the subcarrier demodulator 212 is shown in drawing 1 1 , An input signal 21 1 
contains the channel of both I and the above-mentioned Q. The subcarrier filter 1110 performs filtering peculiar to 
subcarrier signal 308a (fs 1 and 1001). That is, this passes the frequency between (fsl-deltaf/2) and (fsi+deliaf^). The 
subcarrier demodulator 1 (1 120) lets the output of the subcarrier filter 1(1110) pass. The subcarrier demodulator 1 
(1 120) recovers an information signal 306 from subcarrier signal 308a. An output signal 213 contains the information 
signal 306 from all the tags 105 which has transmitted the up link signal by subcarrier signal 308a which is different 
from each other at this time. 

[0035] The result of this technology is as follows. The case of the up link data exchange 500 is considered, in this case, 
the thing for which the random number ul within the range (1 NU) is chosen - NU individual - difference - the up 
link time slot i402 is chosen When the flexibility of subcarrier signal 308a of n pieces is added further, the number of 
the selection which is different from each other increases as nxNU, and, thereby, up link capacity increases sharply 
potentially. 
[0036] 

[Effect of the Invention] As stated above, according to this invention, the cheap radio data network which makes 
possible data communication to many cheap devices (for example, sensor) is realized. 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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